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We investigated the effects of nonspecific binding on thyrotropin values obtained by radioimmunoassay in which polyethylene glycol is used as precipitant. Differences in nonspecific binding among individual samples were significant (F-test, p < 0.001, range 5.5 to 14.1%). Nonspecific binding and total serum protein were directly correlated (r = 0.472, n = 59, p < 0.00 1). Nonspecific binding increased with increasing concentrations of globulins but showed no relation to albumin concentration. If globulin concentration was <15 g/L, precipitation of the antigen-antibody complex by polyethylene glycol was incomplete. The mean value for thyrotropin in sera from 67 healthy subjects was 2.7 (SD 0.3) milli-international Units per liter (milli-int. unit/L) without individual serum nonspecific binding correction, significantly (p <0.005) higher than that with nonspecific binding correction (1.6, SD 0.1, milli-int. unit/L). Evidently, inter-sample variations in nonspecific binding may cause significant errors under these conditions, which can be minimized by taking into account the individual nonspecific binding of each serum sample. negligible. Nonspecific binding was expressed as a percentage of the total radioactivity added to each incubation tube.
Materials and Methods

Materials
To study the effects of proteins on the nonspecific binding in this assay, we used 50 L of a physiological saline solution containing either a fixed amount of human serum albumin (50 g/L) and various amounts of human serum globulins, or a fixed amount of serum globulins (30 g/L) and various amounts of human serum albumin, in place of the serum sample. where d is the difference between the paired data, n is the number of data pairs, and i is the mean of means of each data pair.
Results
In our modified thyrotropin radioimmunoassay procedure, the amounts of reagents used were only one-half of those suggested by the kit manufacturer.
All other assay conditions were kept the same. This modification did not alter the precision of the assay. When the globulin concentration was kept constant at 30 g/L and the albumin concentration was varied from 5 to 100 g/L, nonspecific binding and trace binding both decreased slightly, from 9.2 to 6.8% and from 36 to 33%, respectively.
To Tables 1 and 2 show the effect of added globulins on the nonspecific binding and serum thyrotropin values. In this study, 0.8 mg of human serum globulins in 2 tL of physiological saline was added to three control sera just before addition of PEG. This addition increased the globulin concentration of the control sera to about 4 g/L and caused a significant increase in nonspecific binding. The CV's of difference between nonspecific binding without and with added globulin exceeded 19.3% (Table 1) . When equine nonspecific binding was used in the calculation, the thyrotropin values in the presence of added globulin were higher in all control sera; the CV's of difference exceeded 15.1% (Table 2 ). This discrepancy could be minimized when the nonspecific binding of each individual control serum was used in calculation.
Discussion
Since the introduction by Desbuquois and Aurbach (4) of PEG as a separating agent for radioimmunoassay, it has been used in many commercial radioimmunoassay kits because of the rapidity and simplicity of the technique. Precipitation of globulins by PEG depends on protein and salt concentrations (4, 5) .
In our routine thyrotropin radioimmunoassay with PEG as precipitant, the mean nonspecific binding for the equine serum used in the standards is significantly higher than that The effects of varying nonspecific binding became more pronounced at higher concentrations of thyrotropin. An increase in the mean nonspecific binding from 5.7 (SD 0.3)% to 7.5 (SD 1.0)% milli-int. unitsfL, due to the addition of human serum globulins (Table 1) , resulted in an increase in the mean thyrotropin value from 31.9 (SD 1.2) to 47 (SD 1.0) milli-int. units/L when the equine nonspecific binding value was used; this discrepancy could be minimized, however, by using the individual nonspecific binding correction ( Our studies (Figure 2 ) also indicate that the globulins, not the albumin, are responsible for the increased nonspecific binding.
In fact, there was a slight decrease in nonspecific binding when albumins were increased in the presence of constant amounts of globulins ( Figure 2B) We thank Jill Peters for preparing the manuscript and Dr. Richard
Goldsmith for reviewing the manuscript.
